Helical content of a β(3)-octapeptide in methanol: molecular dynamics simulations explain a seeming discrepancy between conclusions derived from CD and NMR data.
Connecting experimental observables with the underlying conformational ensemble is a long-standing problem in the structure determination of biomolecules. The simulations described in this article attempt to resolve a seeming discrepancy between the conformational features derived from measured NOE intensities, (3)J-coupling constants, and circular dichroism (CD) spectra for two β-peptides differing in a linker between two side-chains. Although both peptides are very similar in terms of the r(-6) averaged distances between atom pairs involved in the observed NOEs, the molecular dynamics trajectories suggest why the CD spectra show a greater 3(14)-helical propensity for the linked, cyclic peptide than for the linear one, whereas slightly more NMR NOE peaks are observed and assigned for the latter. The nine 100 ns unrestrained simulations show better agreement with the observed experimental data than the single conformations derived from the published NMR structures by additional energy minimization with the GROMOS force field. They show why the seemingly contradictory quantities obtained by NMR and CD spectroscopy can arise from a single conformational ensemble.